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PURPOSE: To improve laser characteristics and life, and enable continuous oscillation at a room 
temperature, by reducing the scattering of LA phonos in a clad layer of quaternary 
semiconductor laser, and improving thermal conductivity. 

CONSTITUTION: In a quaternary semiconductor laser, at least one out of clad layer 12 and 14 
which are in contact with an active layer 1 3 is formed of a quaternary clad layer of superlattice 
structure by periodic lamination of thin film semiconductor of tertiary mixed crystal. The average 
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refractive index difference to the active layer 13. The composition is selected to be approximate 
to the composition of quaternary mixed crystal capable of exhibiting the confinement effect of 
carrier and light. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the semiconductor laser characterized by for at least one side of the cladding layer prepared in contact with a barrier layer being 
constituted by the 4 yuan system cladding layer of the superstructure by the periodic laminating of the thin film semiconductor by 3 yuan system 
mixed crystal for the average presentation having a necessary band gap difference and a necessary refractive-index difference to the above- 
mentioned barrier layer, and for the cladding layer of this superstructure being selected by presentation comparable as the presentation of the mixed 
crystal of the above-mentioned 4 yuan system which can do so the locked-in effect of a carrier and light at the above-mentioned barrier layer, and 
changing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to semiconductor laser, especially 4 yuan system compound semiconductor laser 
[0002] 

[Description of the Prior Art] In compound semiconductor laser, it has big effect on a laser property and a life by how stripping of the light-emitting 
part, i.e., the heat generated in a barrier layer, is made to carry out outside efficiently. 

[0003] As compound semiconductor laser, although the thing of various structures is proposed, as fundamentally shown in drawing 3 , a barrier layer 3 
is adjoined and it considers as the structure where the cladding layers 2 and 4 to which a refractive index is small, a carrier and light closed in size, 
and the energy band gap performed eye **, and was moreover able to take lattice matching were formed, to this barrier layer 3. 
[0004] For example, the 1st cladding layer 2 according to the principal plane of 1 of the GaAs substrate 1 the case of the AIGalnP system 
semiconductor laser of 4 yuan to the compound semiconductor layer of AIGalnP the mixed crystal of 4 yuan, The barrier layer 3 which consists of a 
GalnP layer, and the 1st cladding layer 2 and the 2nd cladding layer 4 which consists of the semi-conductor layer of the same presentation, 
furthermore, the cap layer 5 which consists of GaAs on this — one by one — MOCVD (Metalorgnic Chemical Vapor Deposition) or MBE (Molecular 
Beam Epitaxy) — by law etc. Epitaxial growth is carried out and it changes. 6 and 7 show the electrode put on other principal planes and cap layers 5 
of the GaAs substrate 1 at OMIKKU. respectively. An electrode 7 is soldered by the solder layer 8. the heat sink 9. i.e.. the radiator, which was made 
as [ have / this very thing / a function as a heat sink ]. or was prepared apart from this. 

[0005] Thus, since thermal resistance increases from viewpoints, such as heat conduction, so that the number of configuration elements of mixed 
crystal increases, the cladding layer which consists of AIGalnP of mixed crystal has heat conduction low although cladding layers 2 and 4 are 
constituted by the 4 yuan mixed crystal of AIGalnP. light and a carrier close them to the barrier layer of GaAs and eye ** is made. 
[0006] And by not emitting effectively the heat generated from the barrier layer at the time of actuation, when heat conduction of the cladding layer 
which adjoins a barrier layer in this way is low A large next door and an oscillation into the crystal of damage crack a barrier layer, and its 

neighborhood Generating of a rearrangement, [ the temperature rise of a barrier layer ] Change by crystal growth arises, the stability of a laser 
property and the fall of a life are caused, and room temperature continuous oscillation is checked in short wavelength oscillation laser, the 4 yuan 
system, for example, the AIGalnP system etc., especially mentioned above. 

[0007] When the configuration element of 2 yuan is further added to a compound and 3 yuan is used as mixed crystal in a compound semiconductor, 
that thermal conductivity decreases, i.e.. thermal resistance increases, for example. Py Dee MEIKOKKU: — solid state electronics. 67 It is as the 
report being made by 10161-168 (P. D.May cock; So I id- State Electronics. Pergamon Press). There is a single or more figures system to which the 
thermal conductivity falls depending on a configuration element. 

[0008] Moreover, the heat in the inside of a compound semiconductor becomes the factor which decreases thermal conductivity, although being 
spread mainly by the phonon is known. Speaking of a group III-V semiconducter. the effectiveness by the so-called disorder ring with which two sorts 
of elements occupy that III group site at random is one of one cause of this phonon scattering, for example. 

[0009] And the thing concerning conduction of heat is a LA phonon in which group velocity is size and mainly has a long mean free path also in a 

phonon. 

[0010] 

[Problem(s) to be Solved by the Invention] This invention decreases LA phonon scattering in the cladding layer in 4 yuan system semiconductor laser, 
such as AIGalnP which performs for example, the semiconductor laser, especially the short wavelength oscillation which were mentioned above, aims 
at improvement in thermal conductivity, and makes possible improvement of a laser property and a life and room temperature continuous oscillation. 
[0011] 

[Means for Solving the Problem] As 4 so-called yuan are shown in drawing 1 in system semiconductor laser, for example. AIGalnP system 
semiconductor laser, at least one side of the cladding layers 12 and 14 prepared in contact with a barrier layer 13 constitutes this invention by the 4 
yuan system cladding layer of the superstructure by the periodic laminating of each thin film semiconductor of 3 yuan system mixed crystal, for 
example. AllnP, and GalnP. 

[0012] And the cladding layer of this superstructure is taken as the configuration of which that average presentation has a necessary band gap 
difference and a necessary refractive-index difference to a barrier layer 13. is selected by presentation comparable as the above-mentioned 
presentation of the mixed crystal of a 4 yuan system which can do so the locked-in effect of a carrier and light at a barrier layer 13. and consists 
[0013] 

[Function] According to this invention mentioned above, dispersion by De Dis ordering in the mixed crystal mentioned above since the dimension of 
mixed crystal was lowered decreases by making one [ the both sides of cladding layers 12 and 14. or ] cladding layer 12 into a superstructure, and the 
thermal conductivity in here is raised by this. 

[0014] However, in the heterojunction section which is the interface of a semi-conductor of a different kind, if it does not have a lap in the dispersion 
relation of LA phonon of two sorts of crystals in case LA phonon which has spread under one crystal spreads into the crystal of another side, LA 
phonons cannot be scattered about and cannot be spread. It is because preservation of momentum and energy is not realized. Therefore, since many 
heteroju notions exist in the superlattice which overlap periodically [ a thin crystal of a different kind ] Superlattice (AllnP) n m by the periodic 
superposition of the thin film semiconductor according for example to n of the AllnP layer of 3 yuan each, and a GalnP layer, and m atomic layer 
although the consideration about propagation of LA phonon must be made (GalnP) By the system Since the dispersion relation of LA phonon in both 
the semi-conductors layers AllnP and GalnP almost overlaps, especially a problem is not produced about LA phonon scattering about this which was 
mentioned above. And even if it sees about other systems, as the dispersion curve of LA phonon shows the semi-conductor layer of a different kind 
which constitutes a superstructure to the curves 21 and 22 in drawing 2 . respectively, even if it differs By the so-called zone FORUDINGU (zone 
folding) of the features in a superstructure Since it will have a lap as each dispersion curve is folded into 1/(n+m) and the chain line and a broken line 
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showed typically the condition after zone FORUDINGU of dispersion curves 21 and 22 to the left end in the said drawing, respectively. LA phonon can 
be spread without being scattered about. Therefore, in the semiconductor laser by this invention configuration, thermal conductivity is raised in the 
cladding layer which adjoins a barrier layer 13. for example, heat dissipation by transfer of efficient heat is made toward a heat sink 9 
[0015] 

[Example] An example of this invention is explained to a detail with reference to drawing 1 . Let the 1st and 2nd cladding layers 12 and 14 of a 4 yuan 
system, or the 1st cladding layer 12 by the side of a heat sink from this be the semi-conductor layer of the superstructure by the cycle-period- 
laminated structure of the thin film semiconductor layer of the 3 yuan mixed crystal of low dimension mixed crystal in this invention. 
[0016] The case where this invention is applied to the 4 yuan system semiconductor laser of AIGalnP is explained, in this case — for example. — 
although not illustrated on the substrate 1 1 which consists of GaAs of n mold — the need — responding — the same — the buffer layer of GaAs — 
minding — one by one — the 1st cladding layer 12 of n mold, a barrier layer 13. the 2nd cladding layer 14 of p mold, and the cap layer 15 of p mold — 
MOCVD — law and MBE — continuation epitaxy is carried out by law etc. 16 and 17 show the electrode put on other principal planes and cap layers 
15 of a substrate 1 1 at OMIKKU. respectively. This very thing has a function as a heat sink, or an electrode 17 is soldered to other heat sinks 19 by 
the solder layer 18 like illustration. 

[0017] In a barrier layer 13 and the cap layer 15. and the 4 yuan system semiconductor laser of the conventional AIGalnP. similarly, GalnP constitutes 
a barrier layer 13 and GaAs constitutes a cap layer. 

[0018] and n m (GalnP) by the periodic superposition (AllnP) of the thin film semiconductor especially according the 1st and (or) 2nd cladding layers 
12 and (or) 14 respectively by this invention configuration to 3 yuan each n and m atomic layer of AllnP and GalnP It considers as a superstructure. 
And in that original mixed crystal and this example, in AIGalnP, to a barrier layer 13. the average presentation of that whole selects the presentation 
of the cladding layer of this superstructure so that it may become the presentation with the almost comparable presentation which has a necessary 
refractive-index difference and a necessary energy band gap difference only to the barrier layer 13 which is required to do so the locked-in effect of a 
carrier and light. 

[0019] And like broken-line illustration, it leaves a center section in the shape of a stripe from the cap layer 15 side, and the depth which results in 
the right and left alternatively at the 2nd cladding layer 14 is covered, and ion implantations, such as a proton, are performed, for example, the current 
constriction field 20 of high specific resistance is formed, electrodes 16 and 17 are put after that, and an electrode 17 side is soldered to a heat sink 
19 by the solder layer 18. 

[0020] In addition, in the example mentioned above, although it is the case where this invention is applied to the 4 yuan system semiconductor laser of 
AIGalnP, it can also apply to other semiconductor laser of a 4 yuan system, for example, a GalnAsP system, and one [ at least ] cladding layer of 3 
yuan can be made with the cladding layer of the superstructure of mixed crystal also in this case. 
[0021] 

[Effect of the Invention] As mentioned above, according to this invention, 4 so-called yuan are set to the semiconductor laser of a system. Since the 
thermal conductivity is raised at least for one side of the cladding layer which adjoins the barrier layer as compared with 4 yuan as a superstructure of 
the compound thin film semiconductor of 3 yuan of a low dimension and reduction-ization of LA phonon scattering was achieved The temperature rise 
of a barrier layer 13 and its near section can be avoided effectively, an improvement of the stability of the above-mentioned property which poses a 
problem especially by system laser by this, and a life is aimed at, and the configuration of the semiconductor laser in which the continuous oscillation 
in the room temperature of the short wavelength field of an AIGalnP system is possible is enabled further, for example. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The ****-expanded sectional view of an example of the semiconductor laser by this invention. 
[Drawing 2] The dispersion curve Fig. of LA phonon with which explanation of this invention is presented. 
[Drawing 3] The ****-expanded sectional view of the conventional semiconductor laser. 
[Description of Notations] 

11 Substrate 

12 14 The 1st and 2nd cladding layers 

13 Barrier Layer 

15 Cap Layer 

16 17 Electrode 

20 Current Constriction Field 



[Translation done.] 
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